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Velocity-Space Distribution Functions of Protons aad Alpha
Particles in the High-Speed Solar Wind

Bruce B Goldstein' (818-351-7366; Bruce. Goldstem@jpl. nasa. gov)

Mercia Nengebauer! (818-354-2005; Mazcia Neugebauer@ijpl.ansa gov)

LJet Propulsion Laboratory, 4800 Oak Grove Drive, 169-506, Pasadenas,
CA 91109, United States

Velocity-space distributions of protons and alpha-particles in the high-
speed solar wind are calculated from Ulysses SWOOPS data. Although
a wide vaciety of one- and two-stresm distributions are observed, there
are systematic differences in the distributions which depend oxn the
drift speed between the protons and alphas. An unusual alpha-particle
distribubion = found wibh remarkable consistency when the proton flue-
tuntions are Alvénic and the alphes surf an those Buctuations. Uxn-
der those conditions the proton distribution shows two streams, with
the faster beam being less dense than the slower beam. The alpha
distribubion is quite symmetric in the dimension parallel to the mag-
wetic field and appears squashed m the perpendicular ditension. The
alpha-particle socontours look hke cylmders with spherical end pieces.
When the alpha-proton drifs speed exceeds the value required to surd,
the fluctuabions in the alpha sad proton velocities are oub of phese
with each other. Under such circumstances, the alpha-particle distri-
bution function is no longer symmeiric, but exhibits two beams, with
the faster beam being the demser. For protons, the slower of the two
beams conbimues to be denser bhan the faster beam, Possible micro-
physical processes that might be respansible for thess distributions ace
discussed.
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